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Objective. Measure HCAHPS improvement in hospitals participating in the second
and fifth years of HCAHPS public reporting; determine whether change is greater for
some hospital types.
Data. Surveys from 4,822,960 adult inpatients discharged July 2007–June 2008 or
July 2010–June 2011 from 3,541 U.S. hospitals.
Study Design. Linear mixed-effect regression models with fixed effects for time,
patient mix, and hospital characteristics (bedsize, ownership, Census division, teaching
status, Critical Access status); random effects for hospitals and hospital-time interac-
tions; fixed-effect interactions of hospital characteristics and patient characteristics
(gender, health, education) with time predicted HCAHPS measures correcting for
regression-to-the-mean biases.
Data Collection Methods. National probability sample of adult inpatients in any of
four approved survey modes.
Principal Findings. HCAHPS scores increased by 2.8 percentage points from 2008
to 2011 in the most positive response category. Among the middle 95 percent of hospi-
tals, changes ranged from a 5.1 percent decrease to a 10.2 percent gain overall. The
greatest improvement was in for-profit and larger (200 or more beds) hospitals.
Conclusions. Five years after HCAHPS public reporting began, meaningful
improvement of patients’ hospital care experiences continues, especially among ini-
tially low-scoring hospitals, reducing some gaps among hospitals.
Key Words. HCAHPS, for-profit, improvement, bedsize

In 1995, the agency now called the Agency for Healthcare Research andQual-
ity initiated the Consumer Assessment of Healthcare Providers and Systems
(CAHPS) project to develop surveys and survey protocols for collecting
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reliable and valid assessments of health care and services from consumers. As
part of that project, the CAHPS Consortium and the Centers for Medicare
and Medicaid Services (CMS) developed the HCAHPS (Hospital Consumer
Assessment of Healthcare Providers and Systems) Survey to assess patients’
hospital experiences. CMS began national administration of the HCAHPS
survey using a standardized protocol in 2006. Beginning in 2008, HCAHPS
results have been publicly reported quarterly on the U.S. Department of
Health and Human Services’ Hospital Compare Web site. Participation in
public reporting increased from 2,521 hospitals inMarch 2008 to 3,851 in Jan-
uary 2012 (Centers for Medicare and Medicaid Services 2012a, c). This large
increase corresponds to the linkage of HCAHPS participation to hospitals’
annual payment update (APU). Acute care hospitals reimbursed under the
Inpatient Prospective Payment System were required to collect HCAHPS
data beginning in July 2007 to receive their full APU; starting in March 2009,
they were required to publicly report HCAHPS results (Giordano et al.
2010). These data permit a national assessment of patients’ experience of hos-
pital care and enable assessments of changes in care quality (Giordano et al.
2010).

Public reporting of performance information is intended to inform
consumer decisions and to help providers and payers monitor and
improve the quality of care (McGlynn 2003). Public reporting of perfor-
mance data allows patients and their intermediaries, such as employers, to
compare and choose higher performing providers. Public performance
data also allow hospitals and providers to identify and focus on areas that
require improvement (Marshall et al. 2003). Both of these processes have
the potential to improve quality-of-care experiences (Berwick, James, and
Coye 2003). Other changes to the hospital landscape attributable to the
Affordable Care Act are the consolidation of hospital systems, growth of
contracted groups of physicians, and the decline of private practice physi-
cians. Some expect that these changes will lead to more incentives for
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hospitals and medical staffs to meet quality, efficiency, and patient experi-
ence goals (American Hospital Association 2013).

Prior analyses of HCAHPS data identify patient- and hospital-level
characteristics that are associated with patient care experiences. Patient
characteristics associated with patient experiences include age, education,
and service line (O’Malley et al. 2005; Elliott et al. 2009). Nonprofit hospi-
tals, hospitals with fewer Medicaid patients, and smaller hospitals have bet-
ter patient experiences ( Jha et al. 2008). These same hospital-level
characteristics may also be the most relevant to improvement in HCAHPS
scores. In particular, we hypothesize that for-profit hospitals are likely to be
especially attuned to financial incentives and, therefore, most likely to
improve their scores once such incentives are enacted. Because large hospi-
tals have the infrastructure for quality improvement initiatives and are more
likely to have more resources to focus on factors affecting revenues, they
may be more likely to improve than smaller hospitals. Hospitals that serve
a large proportion of minority patients may face greater political pressures
from local, state, and national constituencies to provide better patient expe-
riences, and, in some instances, high proportions of patients for whom Eng-
lish is not the preferred language may influence quality improvement
efforts. Public and nonprofit hospitals and those with large proportions of
minority patients may face greater regulatory pressure to provide better
patient experiences for minority patients in particular (e.g., through greater
cultural competency) than private, for-profit hospitals and hospitals with lar-
gely white patient populations.

Because of the growing interest in patient experiences in part due to
reimbursements being linked to patient experience scores, there have been
increased efforts to improve patient-centered care, for example, by supporting
nurses during nurse shift-time transitions and standardizing patient education
materials (Frampton et al. 2008; Ketelsen et al. 2014; see psi-network.org for
additional examples). It is important to know whether such efforts have
improved patient experiences nationally, and, if so, which hospitals and
patient groups have improved the most.

Using data from the 2,774 hospitals that participated in public HCAHPS
reporting in March 2008 and March 2009, Elliott et al. (2010) found modest
improvements over that period for all HCAHPS measures except doctor
communication. Although scores differed by hospital size and other hospital
characteristics, improvements were fairly uniform across hospitals.

In this article, we describe the experiences of over 4 million patients dis-
charged from hospitals that participated in the second and fifth years of
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HCAHPS public reporting and assess the changes in HCAHPS scores across
different types of hospital and patient groups.

METHODS

We analyzedHCAHPS survey data collected during two intervals: (1) patients
discharged from July 2007 to June 2008 (hereafter “2008”) and (2) patients dis-
charged from July 2010 to June 2011 (hereafter “2011”) from the 3,541 acute
care hospitals that participated in HCAHPS public reporting in both 2008
and 2011. The first interval is the first complete year of data after HCAHPS
participation stabilized at its current levels. The HCAHPS Survey was admin-
istered to a random sample of eligible patients between 2 and 42 days after
discharge. Eligible patients were at least 18 years old at the time of inpatient
admission, had at least one overnight stay with a nonpsychiatric principal
diagnosis, and were discharged alive. For details of HCAHPS survey adminis-
tration at the time, see HCAHPS Quality Assurance Guidelines V7.0 (Centers
for Medicare and Medicaid Services 2012b); V9.0 applies currently. Nation-
ally, there were 2,129,296/2,693,664 survey responses in 2008/2011, with
overall response rate (RR) of 32 percent each year. The 2008HCAHPS scores
were publicly reported in March 2009 and represent the second year of pub-
licly reported data for most hospitals and the first year for about one-fourth of
hospitals. The 2011 scores were publicly reported inMay 2012.

The primary outcome analyzed is a summary measure that averages
eight HCAHPS components: the overall rating of the hospital; the six com-
posite measures (“Communication with doctors,” “Communication with
nurses,” “Responsiveness of hospital staff,” “Pain management,” “Communi-
cation about medicines,” and “Discharge information”); and an average of the
two stand-alone measures (“Cleanliness” and “Quietness” of the hospital envi-
ronment). Survey response options are Never, Sometimes, Usually, and
Always for all composite/report items other than the discharge items, for
which the options are Yes or No. For the global rating, response options are
numbers from 0 through 10. The average is then scaled to a potential range of
0 to 100. HCAHPS items and details of survey implementation protocols can
be found at www.hcahpsonline.org.

Using two mixed-effect linear regression models, we analyze changes in
hospital scores from 2008 to 2011. Because each hospital selects one of four
approved survey modes (mail, telephone, mail with telephone follow-up, or
active interactive voice response) for all of its patients, HCAHPS items are
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adjusted for survey mode prior to analysis (Elliott et al. 2009). Model 1 uses
the standard HCAHPS patient-mix adjustors (service line, age group, educa-
tion, self-reported health status, language spoken at home, response percentile
(rank-ordered time between patient discharge and survey completion), and
age by service line interactions) as fixed effects to control for differences in
response tendencies associated with patient characteristics not under the con-
trol of the hospital. It also includes an indicator for 2011 to measure change
from 2008 and a hospital random effect to remove confounding between
patient-mix adjustors and hospital quality.

We estimate 2008 and 2011-minus-2008 variance components using an
unstructured covariance matrix, which allows us to estimate the disattenuated
correlations in hospital performance across years. These correlations correct
for the underestimation that would otherwise occur with hierarchical data
(Woodhouse et al. 1996). We also use these results to compute an approximate
range of change for the middle 95 percent of hospitals. The mixed-effect
model with random slopes for change-over-time provides disattenuated esti-
mates of change that remove any bias in those estimates of change that would
be associated with sampling error (or regression to the mean).

Model 2 assesses whether the patient and hospital characteristics are
associated with differential improvement, 2008–2011. Model 2, the full model
with unstructured covariance, adds to Model 1 hospital characteristics (bed-
size [100–199, 200+ vs. <100], a for-profit ownership status indicator, a teach-
ing hospital indicator, the proportion of patients that are surgical, the
proportion of patients that are maternity, a Critical Access Hospital indicator,
Census Division [eight indicators relative to Pacific], and the proportions of
patients who are Asian/Pacific Islander [API], black, and Hispanic [relative to
non-Hispanic white plus others]), additional patient characteristics (female
gender and race/ethnicity indicators), the interactions of hospital characteris-
tics with time (2011 vs. 2008), and selected interactions of patient characteris-
tics with time (gender, race/ethnicity, education and self-rated health, each
parameterized linearly for power).

Hospital bedsize is parameterized (<100, 100–199, 200+) based on previ-
ous HCAHPS findings (Lehrman et al. 2010). Critical Access Hospitals, typi-
cally rural, are certified by CMS to receive cost-based reimbursement to
ensure Medicare beneficiaries’ access to health care services. Patient-level
interactions with time include the twomost important case mix adjustors (edu-
cation, health status; Elliott et al. 2009) and interactions related to monitoring
trends in HCAHPS health disparities (gender and race/ethnicity; Goldstein
et al. 2010; Elliott et al. 2012). We include indicators and time interactions for
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Census divisions to control for large-scale secular trends in improvement that
may vary by region.

Interactions of hospital characteristics with year estimate overall
improvement at the hospital level; interactions of patient-level characteristics
with year estimate differential improvement within hospitals. These interac-
tions allow us to test for differing amounts of improvement. We illustrate
trends in improvement by hospital characteristics by plotting mean patient-
mix adjusted scores by selected hospital characteristics and year.

RESULTS

In the study years, approximately 37 percent of the hospitals have 200+ beds
and about 19 percent are for-profit (Table 1). Among HCAHPS respondents,
37 percent are male, 78 percent are non-Hispanic white (hereafter “white”), 8
percent Hispanic, and 8 percent non-Hispanic black (hereafter “black”). Med-
ian age is between 55 and 64 years. Just over half of respondents had attended
at least some college, and about 40 percent rated their health as “excellent” or
“very good.”

Unadjusted means for the patient experience summary measure are
84.2 percent in 2008 and 85.7 percent in 2011, with an improvement of 1.49
percentage points over 3 years (data not shown).

Table 2 presents the estimates from Model 1 of the relationships
between the patient experience summary measure and survey year and
patient-mix variables. The estimated adjusted improvement between 2008
and 2011 is 1.65 (p < .0001). This change is equivalent to an improvement of
0.498 of the hospital-level standard deviation over 3 years. Put differently, for
a hospital at the 50th percentile in ranking in 2008, the average 3-year
improvement would have increased their rank by 19 percentile points (to the
69th percentile) if other hospitals had not changed (a median 2011 score
would have been 69th percentile in 2008). In general, at the median, a 1 per-
centage point increase on the hospital-level patient experience summary scale
translates into about a 12 percentile point improvement in rank, with improve-
ments in rank somewhat smaller for hospitals further from the median.

Public reports of patient experiences highlight the percentage of patients
(the “top-box” score) who selected the most positive response, such as
“Always,” rather than the means that we used to maximize the power of these
analyses. Analyses not presented here show that a 1 percent increase in
the points earned under linear scoring translates into approximately a
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Table 1: Characteristics of HCAHPS Hospitals and Survey Participants

Pooled HCAHPS, 2008 and 2011
Unweighted %

Hospitals (n = 3,541)
Bed size

<200 beds 63
200+ beds 37

Profit status
Nonprofit/public 81
For-profit 19

Teaching hospital 29
Critical Access Hospital 12
Census division

New England 5
Mid-Atlantic 11
South Atlantic 16
East North Central 16
East South Central 9
West North Central 10
West South Central 14
Mountain 7
Pacific 11

Patients (n = 4,822,960)
Gender

Male 37
Female 63

Race/Ethnicity
Hispanic 8
Black 8
Asian/Pacific Islander 2
White 78
Other 3

Age
18–44 23
45–54 12
55–64 17
65–74 21
75–84 19
85 or older 8

Education
<8th grade 6
Some high school 11
High school grad 33
Less than BA 27
BA 12
>4 years college 12

Continued
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Table 1: Continued

Pooled HCAHPS, 2008 and 2011
Unweighted %

Overall health
Excellent 14
Very good 27
Good 31
Fair 21
Poor 7

Language other than Englishmainly spoken at home 5
Hospital service

Maternity 12
Surgical 34
Medical 54

Table 2: Model 1: Regression Coefficients (Standard Errors) for Mixed-
Effect Linear Regression Model of Patient Experience Summary Measure:
2011 Indicator with Patient-Mix Adjustors and Hospital Random Effects
(n = 4,822,960)

Coefficient (Standard Error)

Year (2008 reference)
2011 1.65 (0.01)***

Patient-level measures
Age category (85+ reference)

18–24 �3.17 (0.05)***
25–34 �1.57 (0.04)***
35–44 �0.75 (0.04)***
45–54 0.21 (0.03)***
55–64 1.53 (0.03)***
65–74 1.87 (0.03)***
75–84 1.14 (0.03)***

General health status (5 = excellent, 1 = poor) �2.62 (0.01)***
Education (1 = noHS degree, 6 = >4 year college) �1.14 (0.00)***
Service line (medical reference)

Maternity 6.89 (0.07)***
Surgical 2.17 (0.05)***

Response percentile �4.99 (0.06)***
Non-English primary language 1.20 (0.03)***
Age by service line interactions

Maternity 9 age (linear categories) �0.07 (0.01)***
Surgical 9 age (linear categories) �0.92 (0.03)***

Hospital variance component (random effect) 11.32 (0.28)***

***p < .001.
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1.7 percentage point increase in top box scores (such as “Always” responses),
so the mean 1.65 percent increase in points earned (linearly scored) is equiva-
lent to about a 1.65 9 1.7 = 2.81 percentage point increase in top box scores.

Additional results (not shown) indicate that the estimated 2008–2011
change, adjusting for sampling error, for the middle 95 percent of hospitals
ranges from a �3.0 percent decrease to a +6.0 percent increase in the percent-
age of possible points. Thus, the average hospital increased the rate of
“Always” responses by 2.8 percentage points, with a range of �5.1 to +10.2
percent for the middle 95 percent of hospitals.

Table 3 shows Model 2, which examines interactions of patient and hos-
pital characteristics with time. Similar to previous analyses of HCAHPS data
(Lehrman et al. 2010), scores are lower for larger hospitals (p < .0001 for each
of 100–199 and 200+ beds). There is regional variation, with scores highest in
states in the East South Central (p < .0001) and West South Central
(p < .0001) divisions and lowest in the Mid-Atlantic, Mountain, and Pacific
divisions. Also, as seen in earlier data (Elliott et al. 2010), while overall
HCAHPS scores are lower in hospitals that treat more minority rather than
white/other patients, within a given hospital, patient experiences are best for
black patients (p < .0001), nearly as good for Hispanic patients (p < .0001),
and slightly lower for API patients (p = .01), all compared with white/other
patients.

The amount of improvement varies substantially across types of hospi-
tals. The factors most strongly associated with improvement are bedsize and
ownership. Hospitals with 200+ beds improved by an average of 1.2 points
more than smaller hospitals over 3 years (p < .0001), such that 38 percent of
the 2008 advantage associated with small hospitals (controlling for other hos-
pital-level factors) disappeared by 2011. Medium-sized hospitals improved by
an intermediate amount. For-profit hospitals improved by 1.3 points more
than nonprofit hospitals (private or government) over 3 years (p < .0001), so
that 81 percent of the 2008 advantage associated with nonprofit status disap-
peared over 3 years.

Of the three Census divisions with the lowest 2008 scores, two (Mid-
Atlantic and Pacific) improved an average amount, and the third (Mountain)
improved the most of all divisions. The two highest scoring divisions in 2008
(East South Central and West South Central) improved the least 2008–2011.
Critical Access Hospitals, which had above-average 2008 scores, improved
more than other hospitals (+0.5 points, p = .0032). Hospitals that treated
many API patients, which had below-average 2008 scores, improved much
more than hospitals that did not (+0.6 points per 10 percent API patients,

1858 HSR: Health Services Research 50:6 (December 2015)



Table 3: Model 2: Regression Coefficients (Standard Errors) for Mixed-
Effect Linear Regression Model of Patient Experience Summary Measure:
Interactions of Hospital and Patient Characteristics with 2011 Indicator
(n = 4,822,960)

Coefficient (Standard Error)

Year (2008 reference)
2011 �0.85 (0.22)***

Patient-level measures
Age category (85+ reference)

18–24 �3.49 (0.05)***
25–34 �1.88 (0.04)***
35–44 �1.17 (0.04)***
45–54 �0.17 (0.03)***
55–64 1.20 (0.03)***
65–74 1.61 (0.03)***
75–84 1.00 (0.03)***

General health status (5 = Excellent, 1 = Poor) �2.69 (0.01)***
Education (1 = NoHS degree, 6 = >4 year college) �1.14 (0.01)***
Service line (Medical reference)

Maternity 7.00 (0.07)***
Surgical 2.44 (0.05)***

Response percentile �5.47 (0.06)***
Non-English primary language 0.72 (0.04)***
Age by service line interactions

Maternity 9 age (linear categories) �0.69 (0.03)***
Surgical 9 age (linear categories) �0.11 (0.01)***

Female �1.36 (0.02)***
Race/ethnicity (non-Hispanic white reference)

Asian/Pacific Islander �0.19 (0.07)*
Black 2.33 (0.04)***
Hispanic 1.79 (0.05)***

Hospital-level characteristics
Bedsize (1–99 Beds reference)

100–199 �2.21 (0.14)***
200+ �3.09 (0.15)***

For-profit �1.65 (0.14)***
Teaching hospital �0.21 (0.13)
Census divisions (Pacific reference)

New England 1.25 (0.31)***
Mid-Atlantic �0.41 (0.25)
South Atlantic 0.47 (0.24)*
East North Central 0.76 (0.23)**
East South Central 2.69 (0.27)***
West North Central 1.49 (0.26)***
West South Central 2.72 (0.23)***
Mountain �0.27 (0.27)

Continued
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p < .0001). On the other hand, hospitals that served a large proportion of
black patients improved somewhat less than hospitals that did not (�0.1 points
per 10 percent black patients, p = .0019).

Within hospitals, differential improvements by patient type, while statis-
tically significant, are generally smaller in magnitude than hospital-level

Table 3: Continued

Coefficient (Standard Error)

Proportion patients-surgical 1.86 (0.31)***
Proportion patients-maternity 0.64 (0.47)
Critical Access Hospital 1.47 (0.20)***
Proportion patients-Asian Pacific Islander �10.40 (1.14)***
Proportion patients-black �5.53 (0.47)***
Proportion patients-Hispanic �6.74 (0.46)***

Interactions between patient-level variables and time
Female 9 2011 �0.02 (0.03)
Education (linear) 9 2011 0.10 (0.01)***
Health (linear) 9 2011 0.16 (0.01)***
Asian Pacific Islander 9 2011 �0.33 (0.10)***
Black 9 2011 �0.08 (0.05)
Hispanic 9 2011 �0.15 (0.06)**

Interactions between hospital level characteristics and time
Bedsize [relative to 1–99 beds]

100–199 9 2011 0.68 (0.12)***
200+ 9 2011 1.16 (0.12)***

For-profit status 9 2011 1.33 (0.12)***
Teaching hospital 9 2011 0.21 (0.11)*
Census divisions [relative to Pacific]

New England 9 2011 �0.40 (0.24)
Mid-Atlantic 9 2011 �0.13 (0.19)
South Atlantic 9 2011 0.35 (0.18)
East North Central 9 2011 0.23 (0.18)
East South Central 9 2011 �0.53 (0.21)*
West North Central 9 2011 �0.06 (0.20)
West South Central 9 2011 �0.71 (0.18)***
Mountain 9 2011 0.68 (0.21)**

Proportion patients-surgical 9 2011 0.85 (0.28)**
Proportion patients-maternity 9 2011 1.25 (0.42)**
Critical Access Hospital 9 2011 0.47 (0.16)**
Proportion patients-Asian Pacific Islander 9 2011 5.62 (0.91)***
Proportion patients-black 9 2011 �1.17 (0.38)**
Proportion patients-Hispanic 9 2011 0.68 (0.37)
2008Hospital variance component 9.18 (0.23)***
2011–2008Hospital variance component (random effect) 4.85***
2008 and 2011–2008 covariance (random effect) �4.55***

*p < .05, **p < .01, ***p < .001.
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changes. Improvements in patient experiences were somewhat greater for less
healthy patients than healthier patients (p < .0001). Care experiences for
patients who reported poor health increased an average of 0.6 points more
over 3 years than care for patients in excellent health, closing 6 percent of that
gap over 3 years.

Figures 1 and 2 illustrate change from 2008 to 2011 in adjusted
HCAHPS summary scores based on bedsize and profit status. Unlike the
results ofModel 2 in Table 3, these trends do not adjust for other hospital-level
characteristics but consider only one hospital characteristic at a time. Figure 1
shows that a 3.1 percent mean difference between hospitals with <200 beds
and those with 200+ beds in 2008 narrowed to a 2.1 percent difference by
2011 due to greater improvement in larger hospitals. Figure 2 illustrates con-
vergence between nonprofit and for-profit hospitals, such that the advantage
of nonprofits over for-profit hospitals in 2008 almost disappeared by 2011 due
to small mean improvement among nonprofits in the face of larger improve-
ment by for-profit hospitals. The vertical marks on each figure correspond to
95 percent confidence intervals; in no instances do these confidence intervals
overlap for a given year.

Covariance estimates for Model 2 show that 2011 scores are correlated
0.69 with 2008 scores after correcting for regression to the mean. Changes from
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Figure 1: Mean Adjusted HCAHPS Score, by Bedsize by Year

Note. Vertical lines indicate 95% confidence intervals for each of the four point estimates.
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2008 to 2011 are correlated 0.68 with 2008 scores, reflecting greater improve-
ment among hospitals with lower initial scores, also after controlling for regres-
sion to the mean. This pattern results in less variation at the hospital level in
2011 than in 2008, with the true (disattenuated) hospital-level standard devia-
tions in performance falling 27 percent from 3.03 in 2008 to 2.22 in 2011.

DISCUSSION

Previous research in a smaller sample of 2,774 hospitals found modest but sig-
nificant improvements in patient experience of care during the first 2 years of
public reporting of HCAHPS scores (Elliott et al. 2010). Elliott et al. (2010)
predicted more improvement after public reporting (2008) because hospitals
would have more time to implement quality improvement efforts in anticipa-
tion of the inclusion of HCAHPS measures in the Hospital Value-Based
Purchasing (HVBP) program enacted by the Patient Protection and Afford-
able Care Act of 2010 (P.L. 111-148; Section 3001). In this study of 3,541
hospitals, we find continued and greater improvement from 2008 to 2011. In
a CMS-sponsored demonstration project in 2003, the effect of financial
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Figure 2: Mean Adjusted HCAHPS Score, by Profit Status by Year

Note. Vertical lines indicate 95% confidence intervals for each of the four point estimates. Neither
the two 2011 confidence intervals nor the two 2008 confidence intervals overlap.
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incentives and public reporting on quality improvement was greater than the
effect of public reporting alone (Lindenauer et al. 2007). With HCAHPS
scores directly affecting hospital payment beginning in October 2012, it is
likely that improvement will continue.

Not all hospitals improved, and some improved more than others. The
most important predictors of improvement were organizational- or hospital-
level, rather than patient-level, factors. As we hypothesized, for-profit and lar-
ger hospitals, each of which had worse patient experiences in 2007 ( Jha et al.
2008; Lehrman et al. 2010) and 2008 (in this study), improvedmore than non-
profit and smaller hospitals in a context where the percentage of hospitals with
these characteristics did not change much. For example, smaller hospitals
(with <200 beds) made up 63 percent of participating hospitals in both 2008
and 2011. Larger, for-profit hospitals may have had more resources to imple-
ment quality improvement efforts than other hospitals. There also was a ten-
dency for initially lower-scoring Census divisions (especially Mountain) to
improve more than initially high-scoring divisions (East South Central and
West South Central), which improved the least 2008–2011. Regional differ-
ences may reflect variation in patient-centered care or in the organization and
financing of health care.

Analyses of change by race/ethnicity partially supported our hypothe-
ses: hospitals that served higher proportions of API and Hispanic patients
(associated with below average performance in 2008) improved more than
other hospitals, but the opposite was true for hospitals serving more black
patients (associated with average performance in 2008). It may be that much
of the improvement in hospitals serving large proportions of Latinos and
Asians was related to linguistic or cultural competence interventions that ben-
efit primarily non-English speakers and which had no counterpart in hospitals
serving primarily black patients. It is also possible that due to greater residen-
tial and service segregation of blacks than other groups (Elliott et al. 2008),
together with lower income and more poorly reimbursed health insurance,
such hospitals have fewer resources to devote to quality improvement.

Differences in amount of improvement for different patient groups
within hospitals were generally small, especially compared to hospital-level
differences in improvement associated with hospital-level characteristics.
Improvement was slightly greater for patients in poorer health and with higher
education. The summary measure, which is similar to what is used for
HCAHPS value-based purchasing, was selected to maximize power to detect
and summarize statistically significant interactions with time. Nevertheless,
future analyses should test for differential improvement by individual
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measures to better understand whether improvement is heterogeneous across
measures by hospital or patient characteristics.

Improvement was greater for hospital types that initially scored
lower on HCAHPS, even when using methods that adjust for regression-to-
the-mean bias; this is reflected in scores that are considerably more similar
across hospitals in 2011 than in 2008. Our results are similar to prior studies
that documented greater improvement on clinical measures among initially
lower-performing health plans and hospitals ( Jencks et al. 2000; Williams
et al. 2005). Although prior studies could not rule out the possibility that this
greater improvement in clinical process measures may have been due to more
thorough documentation by hospitals, this cannot explain improvements in
patient-reported experiences. Thus, improvement was generally greater
where it was most needed. Future quality improvement efforts could examine
the approaches of hospitals that made the largest improvements.

A limitation of our study is that response rates are low, though similar to
those from other patient experience surveys ( Jha et al. 2008; Roland et al.
2009). Furthermore, response rates are only weakly associated with nonre-
sponse bias in similar probability sample surveys adhering to high process
standards of survey methodology (Groves and Peytcheva 2008; Groves et al.
2009; Johnson and Wislar 2012; Davern 2013; Halbesleben and Whitman
2013). Any remaining nonresponse bias would tend to be similar within the
same hospital over time so that substantial nonresponse bias in estimated
changes in scores over time is especially unlikely.

Under Hospital Value-Based Purchasing (HVBP), HCAHPS perfor-
mance will account for 30 percent of participating hospitals’ payment incen-
tive in FY 2013, 2014, and 2015 (Centers for Medicare and Medicaid Services
2011). HVBP explicitly rewards both performance level and improvement in
performance. The HVBP scoring system, coupled with improving HCAHPS
performance, implies that to maintain their relative position hospitals will
have to continue to improve patient experience of care. The public reporting
of HCAHPS data, which began in March 2008, as well as the anticipation of
Hospital Value-Based Purchasing, may have motivated hospital quality
improvement efforts, most notably among hospitals with lower initial scores.
Five years after the public reporting of HCAHPS results began, the HCAHPS
program shows increasing promise of tangibly improving patients’ experience
of hospital care and reducing variability in quality of patient-centered care
among hospitals.
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